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1. Water holding capacity
2. Oil-binding capacity
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Table 1 Formulations of gluten free cookies.

millet flour substituted for rice flour (g)

Ingredients (g) 0 (Control) 15 25 50

Rice flour 100 85 75 50

millet flour 0 15 25 50

Shortening 30 30 30 30

Sugar 45 45 45 45

Egg 8 8 8 8

Baking powder 0.9 0.9 0.9 0.9
Sodium Bicarbonate 0.75 0.75 0.75 0.75
vanilla 0.375 0.375 0.375 0.375

water 20 20 20 20
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3. Spread ratio
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1. Water activity
2. Baking weight loss
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2. Kodo millet
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Table 2 Functional properties of flour

Sample (millet: rice)  Water holding capacity  oil-binding capacity

(g/100 g) (ml/g)
15:85 0.83°+0.04 2.70°+0.10
2575 0.86°+ 0.04 2.67°+0.12
50:50 0.93°+0.02 2.30°+0.30
100:0 1.01+0.01 2.17°+£0.06

*Mean values6SD. Values in the same column followed by different superscripts are significantly different

(P<0.05)
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Fig 1 Cookies Water activity with different level of millet flour
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Fig 2 Cookies Baking weight loss with different level of millet flour
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Fig 3 Cookies spread ratio with different level of millet flour
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Fig 4 Cookies hardness with different level of millet flour

Table 3 Cookies Physicochemical properties with different level of millet flour

Bakin . .
Treat W.at.er weight liss Thickness Diameter Spread ratio ~ Hardness (N)
activity (%) (mm)
blank 047°+0.01 12.05°+053  13.65°+0.85 48.0°+087 3.53°+0.29  19.96°+ 1.23
15% millet flour  0.23°+0.01  1220°+0.11 13.39%0.57 504°+0.56 3.77°+0.16 21.01™+145
25% millet flour  023°+0.00 12.56°+036 1240°£0.58 51.6°+055 4.16°+021 24.59®+1.12
50% millet flour  022°+0.00 1423°+0.15 1252°028 562°+0.85 4.50°+0.10 27.04°+321

*Mean values6SD. Values in the same column followed by different superscripts are significantly different

(P<0.05)
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Fig 5 Cookies color parameters with different level of millet flour
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Fig 6 Images of gluten-free cookies made from different ratios of millet flour and rice flour. A, millet flour and rice
flour (0: 100); B, millet flour and rice flour (15:85); C, millet flour and rice flour (25:75); D, millet flour and rice
flour (50:50).

Table 4 Cookies Sensory evaluation with different level of millet flour

Treat Color and Texture Aroma Taste Mouth feel  acceptability
appearance

blank 4.9°+0.88 535°+125  7.0®+1.05 650™+1.18 6.75°+1.09 5.75°+1.03

15% millet flour ~ 6.10°+129  6.70°+1.25 720°+1.14 730°+134 7.00°+1.05 7.15°+1.29

25% millet flour 6.00°+156 6.10°+£135 640°+1.65 6.05°+2.11 530°+1.16 6.65°+1.67

50% millet flour 730°+0.67 5.15°+1.70 658°+1.69 530°+1.89 5.00°+125 545°+1.26

*Mean values6SD. Values in the same column followed by different superscripts are significantly different

(P<0.05)
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gluten-free cookie formulations based on rice flour.

Karami, F.', Aalami, M. **, Sadeghi Mahoonak, A. %, HodaShahiri Tabarestani, H. *

1. MSc student in Food Science and Technology, Faculty of Food Science, Gorgan University of Agricultural
2. Associate Professor, Faculty of Food Science, Gorgan University of Agricultural Sciences and Natural
Resources, Golestan, Gorgan, Iran
3. Assistant Professor, Faculty of Food Science and Technology, Gorgan University of Agricultural Sciences and
Natural Resources, Golestan, Gorgan, Iran

(Received: 2018/07/11 Accepted:2019/02/03)

Cookies and biscuit might be included in the list of gluten-free products for patients with celiac disease
However, most gluten-free bakery products are commercially based on pure starch, blend of maize
starch and gluten-free flour, and protein which lead to dryness and sandy state of the final product. In
this regard, there is a strong need to develop gluten-free cookies that are technologically complete as
well as economical. The main purpose of this study was to investigate the functional properties of
flours and different ratios of millet flour and rice flour (50:50, 25:75, 15:85, 0: 100) in the preparation
of gluten-free cookies. Physicochemical properties of millet grain (moisture, fat, protein, ash, and
fiber), flour (water absorption, oil absorption), and cookies (diameter, thickness, degree of expansion,
color, and stiffness) were also investigated. The results showed that replacing rice flour with higher
levels of millet flour led to an increase in water holding capacity (WHC) and decrease in oil absorption
capacity (OAC), significantly (p<0.05). Higher amounts of millet flour showed a significant linear
relation with degree of expansion in the cookies (p<0.05) and lightness (L*) of the samples decreased
due to increased protein content and Millard reaction. Moreover, higher replacement of rice flour with
millet flour in the cookies resulted in higher hardness and cooking loss but lower water activity and
lightness(L*). The highest overall accessibility rate was for a cookie containing 15% millet flour
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